Abstract Despite the popularity of e-readers and the enthusiasm of some for their use in secondary education, their utility in elementary education has not yet been systematically explored. Some advantages and disadvantages to teaching elementary literacy with e-readers are identified here. A convenience sample of ten teachers from a variety of different types of elementary schools and classrooms who were e-reader novices read a chapter of a grade-appropriate book on a Kindle and evaluated its use for their students. The teachers gave their opinions and ideas on how the devices could be implemented. Three specific technological affordances of an e-reader that carry pedagogical implications are discussed: the text-to-speech and dictionary functions, and the idea of unlimited access to books.
Other researchers have investigated the factors that explain teachers' intention to use technology. For example, Teo (2011) created a statistical model demonstrating the importance of the following four variables: perceived usefulness, perceived ease of use, facilitating conditions, and attitude towards use. A survey by Grunwald and associates (2010) focused on myths that surround technology implementation. They found that, contrary to stereotype, newer teachers are no more likely to use instructional technology than veteran teachers. They also found that providing teachers with access to technology is no guarantee they will use it. When asked why they do not use specific technologies, most of the elementary school teachers confirmed Teo's findings, and said it is simply not necessary for their lessons. My search did not turn up any academic research that looked specifically at why or why not elementary level teachers use e-readers with their students. On the other hand, numerous articles in the popular media describe classrooms and teachers who have enthusiastically implemented e-readers (e.g., Barack 2010; Dixit 2010) as well as editorials about why e-readers are a bad idea (e.g., Brezicki 2010 Brezicki -2011 Guernsey 2011) . To date, no one has systematically investigated their implementation.
1 Review of the literature
Advantages and disadvantages of e-readers
There are many reasons to love reading on an e-reader, but there are also just as many barriers to entry for educators unfamiliar with the devices. The peripheral tools that an e-reader has provide many potential advantages over a traditional book. For example, the Kindle has a built-in dictionary: hover the cursor over any given word, and it will display the contextually correct definition in the footnote. The text-to-speech function and the ability to adjust the text font and size could aid those with visual impairment. In addition, electronic books are generally priced lower than paper books, and each download can be shared with six Kindles. Psychologically, e-readers may also have a distinct advantage for young students who are learning to choose appropriate texts: the length of a book may play less of a role in what students choose to read, since lower-level readers no longer need to feel embarrassed about carrying around thinner books, and the heft of thicker books cannot intimidate. Perhaps the most-often noted advantage to e-readers is motivational: many teachers agree that their students are powerfully attracted to electronics and would therefore be much more likely to read on what they perceive to be a cool toy (e.g., Engel-Unruh 2010; Powers 2011).
That said, e-readers have just as many disadvantages. Just learning how to use the hardware-how to turn the machine on and off (it is easy to put a Kindle to sleep and assume it is off, only to find the battery depleted next time you are ready to use it), how to open a book and turn pages, how to highlight text or look up vocabulary words-is time consuming. One writer noted that figuring out how to hold the device comfortably is no simple task for small hands (Barack 2010) . Learning how to get books (whether purchased, borrowed, or shared) and manage the download process is another challenge for teachers.
In addition, the economic advantage of using e-readers is questionable. Although each book is often less expensive than its paper counterpart, and less expensive still when shared amongst six Kindles, the initial cost of the device itself is still prohibitive for most schools. Assuming that no Kindles are lost to damage or theft, and that a Kindle battery has about the same lifespan as a paper book, my calculations put the cost of e-books at about half of that of mass market paperback books (see Fig. 1 for a cost comparison). However, these calculations do not take into account the length of battery life or durability of the machines. The devices are new enough that longevity has yet to be established. And losses due to damage or theft will vary from classroom to classroom.
Reading and e-readers
While it is not clear what independent readers reading silently do differently when reading on an e-reader than when reading a traditional book, there is some evidence that adults approach reading differently when they share a picture book on an e-reader with a child. Parish-Morris and Collins (2011) observed 33 3-5-year-old children reading different format books with their parents. They found that content-related utterances differed, depending on whether the participants were looking at a traditional book or an e-book. When reading traditional books, the parents made comments relating the book's content to the child's life.
Cost comparison of e-books versus paperbacks
Cost per e-book (based on an average of 12 books read per year and a cost of When reading e-books, the parents made behavior-oriented comments, such as telling the child where to click. The authors hypothesize that this could be due to the parents' comfort level with traditional books: they are more apt to take the lead and play an active role when reading traditional books, whereas they let the e-books lead the experience. Depending on how e-books are to be used in the classroom (for independent reading versus read alouds, for instance), teachers need to be comfortable enough with the technology to take the lead and follow best practice recommendations for teaching literacy.
Proficient reading is the most important ability for school achievement. Students need to be skilled decoders who read fluently and employ comprehension strategies. Unfortunately, it has been well documented that many children enter school enthusiastic about learning to read, but lose motivation as they begin to struggle (see Carbo 1983) . Stanovich (1986) called this the Matthew Effect: the rich get richer, while the poor get poorer. In other words, the students who are strong readers at a young age become even stronger readers due to the self-efficacy they feel. This improvement comes through many mechanisms, including additional exposure to print and the acquisition of vocabulary from that added practice. The weaker readers, however, lose confidence and then, subsequently, interest in reading. Reading self-efficacy has been shown to be a significant positive predictor of reading comprehension scores, along with word reading ability, listening comprehension, and other nonverbal skills (Solheim 2011 ). How to re-ignite a struggling reader's confidence and interest in reading is an important question for many teachers and parents. E-readers may be part of the solution for some of these young students.
On the other hand, Csikszentmihalyi's flow theory (1991) describes the state of being so engrossed in an activity that you forget the world around you and participate in the activity for its own sake, not for any outside reward. Classroom teachers work hard to create flow experiences for their young readers in many ways, including carefully matching texts to readers in terms of interests and reading level; creating an optimal environment for reading in the classroom; and sending books home with students. An interest in technology will not make reading texts on an e-reader a flow activity. An interest in technology may convince a child to pick up the Kindle, but in the end, the student still needs to read. At some point, reading needs to become effortless so that the student can become engrossed in the text and acquire information from it.
Purpose of the project
The general consensus in the literature seems to be that at-risk readers will be more motivated to read when handed an electronic device, than they are when handed a book. While this is certainly possible, it seems to me that the novelty might also wear off quickly, making the monetary investment in the technology unwise. Once the novelty of the technology wears off, I wondered what else, if anything, teachers would find compelling about e-readers for elementary school. Thus this project was designed to answer two specific questions: 1) What role can e-readers play in elementary school classrooms? and 2) What specific affordances of the technology do the teachers find to be advantages or disadvantages?
Many of the teachers in the districts in which I live and work have never had the opportunity to explore and consider e-readers as a pedagogical tool. To that end, I began this project by asking teachers with a range of technological savvy and who teach a variety of different age levels to try reading a short passage on a Kindle. Their comments while reading were recorded. When they finished reading, they were asked a series of questions about the experience and asked to complete a questionnaire about themselves and their technology use. The information collected included the demographics of the teachers; their comfort level and amount of interaction with computers, cell-phones, e-readers, and any other technology; their on-line comments as they read a sample from an unfamiliar text on a Kindle and evaluated it for their classrooms; and their overall impressions of the device and its potential usefulness to their classrooms. While these teachers and classrooms are not necessarily representative of a nationwide sample, the teachers did raise some interesting concerns, both positive and negative, that inform potential practices with e-readers.
Methods
The participants were a convenience sample of ten classroom teachers who teach in schools where I supervise pre-service teachers. They were chosen to represent a wide range of different types of classrooms, including grades 2 through 7/8 at a range of schools: large to small, urban to suburban, district and charter, some with more technological resources than others. The teachers themselves were all Kindle novices, but had a range of interest in and proficiency with technology. See Table 1 for more demographic information.
Prior to the meeting between interviewer and classroom teacher, each participant completed a three-page questionnaire about her use of technology, both personally and in the classroom (see Appendix). At a meeting after school hours, the teachers were asked to read and evaluate for their students the first chapter of a grade-appropriate book presented on a Kindle, version 3.0. Each of the participants read the first chapter of one of the following titles: The Book Thief (Zusak, 2007) , Hoot (Hiaasen, 2002) , Number the Stars (Lowry, 1989) , Things Not Seen (Clements, 2002) , or Where the Mountain Meets the Moon (Lin, 2009 ). The instructions were as follows:
I would like you to read the selection silently to yourself. As you read, please try to act as you normally would when evaluating a text for your students, i.e., if you normally write notes in the margins or look up vocabulary words, please try to do so on the Kindle. As you are completing the task, please think aloud about the experience. I am especially interested in anything you find frustrating or exciting about reading on an e-reader, as well as anything you think might be frustrating or exciting for your students.
The interviewer recorded and transcribed each participant's comments as she thought aloud, then asked her the following questions after she had finished reading:
1. How did you find the experience of reading on the Kindle (exciting, frustrating, ordinary, etc.)? 2. What, if anything, surprised you? 3. Did you change the way you normally read at all? (Were there things you wanted to do, but didn't know how? Did you read faster or slower?)
4. Do you have specific students you think might be particularly motivated by an e-reader? Please describe the student(s). 5. How can you envision using e-readers in your classroom/library? 6. What else would you want an e-reader to do? 7. Do you have any other comments you would like to add? Computer 10
MP3 player 6
Game system 2 E-reader 0
Most of the think aloud comments represented answers to the above questions. In fact, in some instances, the participant had already thoroughly answered a question while thinking aloud. The interviewer nevertheless read each question aloud to afford the participant another opportunity to respond.
These procedures resulted in an average of three pages of typewritten comments from each participant. The transcripts were then examined and comments were grouped by the categories described in the questions above. An unbiased external reader also assigned the comments to categories, and differences were resolved in conversation. A total of 57 distinct idea units were culled from the comments. Where there was overlap, the number of participants making the same comment was noted (for example, four participants talked about their struggle to figure out how to change the font size). Table 2 reports aggregate answers to questions #1-6. Please note that every teacher did not answer every question and some teachers provided more than one answer for some questions. The number reported is the number of times a comment fell into the reported category, with sample quotes for clarification.
Results
For the last question ("Do you have any other comments you would like to add?"), the teachers reported being surprised at how much they liked the device in general; they like the size and portability of so many books at once. That said, they thought it important that children's books be presented in color, they worried about damage to the devices, thought it needed a larger keyboard, and brainstormed many features that would make it more classroom-friendly.
In their think-aloud comments, the teachers were consistently surprised at how much they enjoyed the reading experience on the Kindle. The interface looked better than they expected: comments about the superiority of the e-ink technology revealed that most of the participants had expected the reading experience to be similar to reading on a computer. In addition, most were able to indentify at least one student whom they felt could benefit from the use of an e-reader. For example, one of the third grade teachers has a seeing-impaired student in her classroom. Although the student has a Braille machine, a projector, and an aide with him in the classroom, the most prevalent modification made to include the student in classroom activities is to reproduce every material used in class in 30-point font. Assuming that the books used in her classroom are available for the Kindle, it could be a welcome assistive technology tool for this visually impaired student.
Most of the teachers agreed that the technology would be a novelty that could be useful in engaging their reluctant readers, although some wondered how long the attraction would last. Others thought that the technology could be a distraction for the reluctant readers. For example, one of the teachers spoke about the struggle she has using calculators appropriately in the classroom, because the students want to spend all of their time typing numbers that will spell out words on the interface. Finally, in opposition to the general wisdom that e-readers would be of the most benefit to reluctant readers, three of the teachers immediately thought of their more proficient readers when asked if they could identify specific students for whom they thought the Kindle would be most appropriate/useful. One teacher commented, "Right now my students with higher abilities that have a thirst for books would think this is absolutely fascinating-they wouldn't have to look for books, they could just come to this and find lots of books."
One popular feature of the e-reader was the ability to insert notes right into the text without defacing the book. One teacher said, "[I like that you can] sync your notesyou could put in 'What do you think this word means?' or 'Predict here'… You can't do that in classroom books unless the students purchase them. It would be great for questioning techniques."
Overall, most of the teachers expressed skepticism at the utility of the e-reader for elementary school classrooms. For the most part, they felt that the cost of e-readers outweighed the potential benefit to their students. They made comments such as, "If you have kids with behavior issues, this would be an expensive tool. I know a classroom where the kids would throw them," and "I wonder if it would be cost effective. We buy paperbacks, but after 2 months in a kid's hands, it needs replacing."
The participants wished the Kindle had the capacity to do other things, such as print or highlight in different colors. Everyone intuitively wanted the Kindle to have a touchscreen and found the joystick controls difficult to maneuver. Some liked the idea of a text-to-speech function, but wished it sounded more like natural speech and/or included the option to let the teacher record herself reading. The ability to control the students' reading was another option the teachers would want to see in an e-reader: they would like the ability to sync a number of e-readers so that the teacher could take over all of the machines in order to demonstrate functions, call attention to specific parts of the text, and/or encourage all students to focus on the same section.
In sum, while participants were more impressed with the Kindle than they expected to be, they argued that, for e-readers to be useful in the elementary classroom, the technology needs to be fine-tuned for the age group and for educational purposes.
Discussion
The teachers brought up many interesting ideas for implementing the Kindle. Two of their biggest concerns-the cost of the device itself and the lack of a touchscreenwill no doubt be remedied by Amazon before long (possibly before this article sees the light of day). However, three integral features of the Kindle that carry pedagogical implications and that are universal on all e-readers came up in conversation again and again: the text-to-speech and dictionary functions, and the idea of unlimited access to books. These three affordances are worthy of discussion for a few reasons. First, each one represents a vital piece of what a good reader does: reading aloud and listening to model readers is the chief way in which students learn fluency (Stahl and Kuhn 2002) ; dictionary skills and word analysis can be an important part of students' vocabulary and spelling development; and access to books is one of the most important factors in developing skilled and enthusiastic readers. They are also worth talking about because, if a reader takes advantage of these three affordances, the reading process is fundamentally different from that of a traditional book. Thirdly, these three affordances are common to all e-readers, regardless of the make and model. Other devices that function as e-readers also provide additional affordances (i.e., access to the Internet, games, or other computer-like applications), but all e-readers include text-to-speech, dictionaries, and access to a plethora of titles. The teachers were not uniformly positive or negative about any of these features of the e-reader.
Text-to-speech function
Beers (1998) described a fifth-grade classroom in which many of the students read along with audiobooks. Every student read for the entire free-reading period, and the classroom teacher reported that the result of encouraging her struggling readers to listen along as they read is that reading ability, interest in books, and students' selfconfidence have all increased in her classroom (Beers 1998, p. 31) . In addition, the students reported benefits such as vocabulary development. One student said, "I like books on tape because they can teach you words you do not know" (p. 32). Other researchers have reported student gains in fluency, comprehension, and motivation from listening to audiobooks (see Wolfson 2008 ). Expert readers model the pacing, intonation, tone, and inflections necessary for comprehension. Wolfson (2008) also points out that audiobooks can be especially useful for students with auditory, attention, or limited English language needs, since the experience is personalized.
Headphones help to keep the listener on task, volume can be increased or decreased, and the pace can be controlled with frequent pauses for comprehension checks. English Language Learners can improve their language and literacy skills through increased exposure to the spoken word with audiobooks (Goldsmith 2002; Lopez 2005) . Franklin (1996) found that reluctant readers who do not struggle prefer to listen to audiobooks. Furthermore, students who followed along with the printed text while listening were more likely to read ahead and focus on the print. All of this research points to the advantages of a device that can provide both the audio and print editions of a text.
The text-to-speech (TTS) function on the Kindle, however, is not the same as an audiobook. It was widely decried by the teachers as sounding robotic and monotonous. Often the audio moved ahead before the page turned automatically, causing even the skilled readers (the teachers) to lose their place in the text. If the TTS function on the Kindle is improved, either through a more natural sounding mechanical voice, or the use of real actors to provide the audio, the teachers I spoke to thought it could be a valuable tool in their classrooms. Alternatively, one teacher suggested that she would like the ability to record herself reading the book aloud for students to access on their personal Kindles.
Dictionary function
The teachers who commented on the automatic dictionary function of the Kindle (place the cursor over any word and the meaning and pronunciation of that word automatically pop up) also all reported teaching dictionary skills in their classrooms. The Common Core State Standards, however, do not stipulate the teaching of dictionary skills. In fact, the only mention of a dictionary is that students in grades 6-8 should be able to verify a preliminary meaning through use of a dictionary (Common Core State Standards 2010). So, is the teaching of dictionary skills obsolete? Beck et al. (2002) explain that effective vocabulary instruction should be based on explanations, rather than definitions. The difference is that explanations use language and images familiar to the students, with examples culled from their background knowledge. Dictionary definitions tend to be too formal and unfamiliar to elementary school students. Dictionary definitions are most appropriate once the reader knows something about the word, or for use in writing.
Moreover, Beech (2004) examined the dictionary usage of 7-11-year-olds. He noted that the dictionaries were not reported to be used frequently enough to have a significant impact on vocabulary development: if vocabulary development is estimated at about 3,000 words per year (Beck et al. 2002) , the child would have to be looking up at least several words per day for this method to be influential. Only a minority of the children reported using a dictionary even once per day. The selfreported rate of use of the dictionary correlated significantly with the younger group's spelling performance, but not with reading performance: the younger children who used the dictionary more frequently were the better spellers. However, this was not true of the older students. Beech suggested that this may mean that the children who are more active and interested in spellings are more likely to use a dictionary in the earlier years, and therefore develop into better spellers.
These results suggest overall that it may be more important to teach dictionary skills for the impact dictionary use can have on spelling, than for vocabulary development. In this light, teaching dictionary skills is not incompatible with the use of digital e-readers that provide automatic access to dictionary information: young readers would be expected to use a traditional dictionary during writing activities more frequently than during reading.
One teacher complained that the automatic dictionary function on the Kindle provides too much help, in that students would get used to being told the dictionary definition and never bother to attempt the use of context clues to figure out the meaning independently. Alternatively, another teacher discovered that the Kindle does not choose the context-specific definition: the word "shower" was used in her chapter as a verb, but the Kindle gave the rain shower definition on the screen and a hyperlink to click for more definitions. She thought this might be a good thing, in that students would still be prompted to use context clue strategies to determine the right meaning, but expressed doubts that many would click on the "more definitions" hyperlink.
Access to books
To become better readers, students need books. Allington and his colleagues (2010) found that simply providing elementary school students from low-SES families trade books over the summer resulted in statistically significant gains on state reading assessments. So, while the concept of having so many books at the fingertips is a good one, the reality is that digital titles are not free. E-readers are designed to make it easy to buy books; however, most teachers will find it essential to remember to turn the wireless off (especially if a credit card number is stored in your on-line account). This means that students will not be able to browse "similar titles" or search for content that interests them. While the teachers brought up both of these affordances as beneficial aspects to the Kindle, most schools will not have the unlimited funds to allow students these luxuries.
This raises the question, how do public libraries fit into the equation? Whitehead (2004) found that students with library cards who visit their community libraries outperformed students who did not on reading assessments. Many public libraries currently offer some titles as e-books, but the selection is limited and the download process confusing. Perhaps, in the future, public libraries will be able to fine-tune their procedures to provide easy access to a wealth of titles accessed directly from an electronic device.
Conclusions
E-readers appear to be poised to replace traditional books in the adult market. The future of traditional books for children is not so clear. Too often, there is a rush to adopt new technology in the classroom without fully exploring the educational impact and potential benefits. The new technology ends up stored away in a closet. E-readers have the potential to serve important functions, such as serving as an assistive device for students with special needs, but the technology is as yet untested. The first step in exploring what e-readers can add to classroom instruction is to enable teachers and schools the opportunity to try out and evaluate e-readers and think about their utility for teaching and learning.
The data collected here was intended to answer the following questions: 1) What role can e-readers play in elementary school classrooms? and 2) What specific affordances of the technology do teachers find to be advantages or disadvantages?
No clear answer emerged for that first question. Two of the ten teachers dismissed the idea of using them in an instructional context altogether. These teachers thought that their students would have trouble working the device and/or would break it. Of the teachers who were more positive, two thought that the e-reader could replace books altogether in the classroom. One teacher commented, "I can see [using] it in a controlled setting like a guided reading group, then building to the whole classroom." And two of the teachers saw the e-reader as more of an assistive device that could augment instruction for students with special needs. For example, one teacher speculated that she has students who would be more willing to take notes in the text if they did not have to write those notes out by hand. The remaining teachers were unsure of how they could best implement e-readers. One teacher commented that she would want to use e-readers in conjunction with other technology, such as a projector, in order to ensure that the students do not become distracted. While she did not rule out the use of e-readers altogether, she saw their implementation as requiring more prep work than did some of the other teachers. The next step in this research, therefore, would be to put a set of e-readers into an elementary classroom and document the success and failures of the technology.
For the second question, what specific affordances of e-readers do teachers find to be advantages or disadvantages, three important functions emerged. The teachers talked enthusiastically about the uses of a good audio recording of elementary-level books, but also decried the text-to-speech function of the Kindle as robotic and inaccurate. They were mixed in their opinions of an online dictionary that is easily accessed while reading, and they found difficulties (including the wrong definition of words with multiple meanings being offered first) in the use of the dictionary on the Kindle. Finally, most of the teachers were in awe of the access to books provided by an e-reader. They commented in surprise about the number of titles available. One teacher said, "They hate being in bookstores or libraries… it's too much to look at all at once. If they have it in their hands and can search it, they have it right at their fingertips. They're digital natives, they know how to search." That said, it was unclear to everyone where the money would come from for e-books and how they would manage the students' access to books while restricting and/or carefully managing their credit card usage.
In sum, for teachers who have enthusiasm for the technology and a clear vision as to how the machines can be used to aid or motivate particular students, the technology may be useful. For everyday use in the majority of elementary classrooms, however, the jury is still out on the usefulness of the e-reader. This research was limited by the small sample size. Moreover, these conversations were intended to be an overture to actual classroom implementation. More research is needed in how to best utilize and manage the technology in an instructional setting. Future studies should take a more applied tack and place e-readers into the students' hands.
